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Characterisation and thermal decomposition of organotin precursors IR spectra were obtained as KBr plates on a Mattson Galaxy model ST 3000 spectrometer in the 4000-200 cm" 1 range. NMR spectra were record in CDC1 3 at 25°C on a Brucker Avance DRX 400. The values were referenced to internal SiMe 4 and SnMe 4 . Elemental analysis was performed using a Perkin Elmer model PE 2400 CHN. Thermogravimetric curves were recorded on a Mettler TG-50 model STARe equipment with heating rate of 10 °C/min and N 2 flux of 200 mL/min until 750 °C.
Thermal decomposition of dithiocarbamate derivatives was carried out in a tube furnace in N 2
atmosphere, at 250, 450, 750 and 900°C, using a heating rate of 5 °C/min and gas flux of 100 mL/min. XRD patterns were collected with a Rigaku Geigerflex equipment using a Ni-filtered Cu Κα radiation (λ = 1.5418 Ä) and a graphite monochromator in the diffracted beam. A scan rate of 4°C/min was applied to record a pattern in the range of 4 -80°. n9 Sn Mössbauer measurements were performed on a conventional apparatus with the samples at liquid N 2 temperature and a CaSn0 3 source kept at room temperature. Raman spectra were recorded with a triple-monochromator XY-DILOR spectrometer, equipped with a CCD detector coupled to a microscope (OLYMPUS BH-2), with resolution of about 1 πιμ (microRaman technique).
Krypton laser operating at the red line( λ = 645.6 nm) was used and with 1.5 mW power. UV-visible spectra were performed on Shimadzu UV-2401 equipment. The scanning electron microscopies (SEM) were taken in JEOL JSM-840A equipment and the samples were previously covered with a thin gold layer. The X-ray electron probe microanalyses (ΕΡΜΑ) were carried out in a JXA 89000 RL wavelength/energy dispersive combined microanalyser, with samples covered with a thin film of carbon deposited by sputtering.
Synthesis of [NH 4 {S 2 CN(CH 2 )4}]
To a solution of pyrrolidine (0.64g, 9mmol) in 20 mL of diethyl ether, kept cold, was added dropwise carbon disulphide (0.68g, 9mmol). This mixture was stirred for one hour and ammonium hydroxide was The quadrupole splitting is related to the symmetry of electronic density distribution around the Mössbauer atom. In (a) and (b), the increase of this parameter comparing with SnCl 2 is due to the coordination process, which causes a considerable deformation in the electronic density at the metal centre. Fig. 1 shows the structure of (a) and (b).
The The pyrolysis experiments were performed until the temperature of 900°C in order to verify the thermal stability of the phases formed at 750°C, for both precursors.
Both precursors present an incomplete decomposition at 250°C, since ΕΡΜΑ indicates the presence of chlorine and nitrogen, apart from Sn and S. Above these temperature only Sn and S remain. 
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Sn Mössbauer Spectroscopic results
The " 9 Sn Mössbauer spectra were important to confirm the results of XRD. Table 1 displays the " 9 Sn
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Mössbauer parameters obtained for all residues from (a) and (b).
As mentioned before, the residues obtained at 250°C for both compounds possess only one site of Sn(IV) in view of the ,19 Sn Mössbauer spectra.
The residue of (a) treated at a temperature of 450°C displayed two sets of signals, IS 0.07 mms" 
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for Sn(IV) and IS 3.27 mm" 1 , QS 1.07 mms" 1 for Sn(II); (8) IS 0.03 rains', QS 1.40 nuns' for Sn(IV) and IS 0.69 mm ', QS 0.70 mms' 1 for Sn(II), respectively. The area occupied by each centre indicates the formation of more than one phase at each studied temperature.
As observed in the TG curves, the thermal decomposition process of (a) is less complicated that of (b). It is possible that the ethyl group, attached to the nitrogen atom of the dithiocarbamate ligand, leaves the molecule much faster and more easily than the (CH2)4 group. The formation of a particular tin sulphide phase is strongly dependent upon the mechanism of pyrolysis. In spite of the similarity of (a) and (b) the decomposition process, according to the TG curves, occurs in different ways, affording different residues, as attested by the ' ' 9 Sn Mössbauer results. 
Electronic Spectroscopic results
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An electronic spectroscopic study has provided information about the bandgap energies of the residues. In the graphic of (Ahv) 2 vs hv, A represents absorbance, h is the Planck constant, and vis the frequency, Fig. 4 . It is possible that the decrease of the particle size has increased the bandgap due to the quantum confinement phenomena. However, it is still in the range of 0 -5.0 eV, which is considered for semiconducting materials. 
Raman Spectroscopic result
Raman spectroscopy experiments were carried out in order to confirm the tin phase formed in the residue at 900 °C from precursor (a), 
Scanning Electron Microscopy (SEM)
The SEM images have revealed the formation of residues with particle size of microns, Fig. 6 . Those residues obtained from precursor (a): (2) and (3) are more crystalline than the corresponding material prepared from (b) confirming the XRD results. The shape of the crystals is very similar to those obtained in previous work [8] . The high temperature, 900°C, employed in the preparation of residue (4) has effected an agglutination of the crystals in a sinterization process. Those residues obtained from precursor (b), (6) and (7), form agglomerates, and residue (8) starts to form filings at 900°C.
CONCLUSIONS
The synthesis, characterisation and thermal decomposition study of two dithiocarbamate tin compounds is described. The results revealed that both compounds generate, at low temperature, residues which still retain organic fragments. As the temperature increases only Sn and S remain in the residues. Compound
